INTRODUCTION
Myelodysplastic syndrome (MDS) is a clonal hematopoietic neoplasm characterized by ineffective hematopoiesis. However, vague pathogenesis, various phenotypes, and genetic mutations make it dif cult to diagnose this disease. Usually, patients with MDS shows pancytopenia in their peripheral blood. Currently,
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Unique Red Blood Cell Morphology Detected in a Patient with Myelodysplastic Syndrome by Three-dimensional Refractive Index Tomography We collected blood samples in the EDTA anticoagulant tube which were left over from the complete blood count tests performed There were unique cup-shaped RBCs in the patient's peripheral blood (Fig 1B) . The 3-D reconstructed RBCs were divided into 3 groups based on their morphology: cup-shaped, abnormal shapes other than the cup-shape, and normal (Fig. 1B-D) . We found that 37.5% and 32.8% of RBCs from the MDS patient showed cup-shaped RBCs whereas none were found in the control ( elastic structure can become dissociated in pathologic conditions [8] . The integrity of RBC structure is determined by various properties such as membrane composition, cytoplasm viscosity, spectrin network, shape, and size [9, 10] . Genetic alteration also plays a major role in the formation of dysplastic RBCs. For example, 5q deletion affects the ribosomal protein RPS14, leading to abnormal erythrocyte maturation. Many mutations have been found responsible for the diverse mechanisms of dyserythropoiesis [11] . Since our patient had normal karyotype when he was diagnosed, highresolution techniques such as chromosomal microarray might reveal small mutations. However, when diagnosing MDS, morphological criteria can be more important and informative [12] . Della Porta et al. [13] performed a systematic review to identify a solid criteria to de ne dysplasia for diagnosing MDS. For erythroid dysplasia, signi cant correlations were found with the number of dysplastic erythroblasts. On the other hand, there were no signicant correlations with the cytogenetic risks strati ed according to the MDS cytogenetic scoring system or the number of somatic mutations.
In this study, we were unable to con rm whether the cup-shaped RBC is a dyserythropoietic feature. Study samples from MDS patients as well as patients with all kinds of anemia must be exam- [14] . Furthermore, the label-free feature of ODT can be potentially useful for the rapid diagnosis of MDS and related diseases.
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